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(57) An image processor comprising a housing (2) 
having a transparent plate (8) disposed on the 
upper surface thereof, and a swing frame (4) 
rotatably mounted on the housing. In the swing 
frame (4) is disposed a document conveyor 
means (12) which includes document suppres- 
sing rollers (68). In a state where the swing 
frame (4) is brought to the closed position, the 
document suppressing rollers (68) extend over 
the transparent plate (8) maintaining a space 
relative thereto in the width direction of the 
transparent plate (8). A first shaft member (94) is 
mounted on the swing frame (4), a pair of 
support brackets (102a,102b) are rotatably 
mounted on the first shaft member at a distance 
in the axial direction, a second shaft member 
(110) is mounted on the pair of support brackets 
(102a, 102b) to extend in the width direction of 
the transparent plate (8) in a state where the 
swing frame (4) is brought to the closed posi- 
tion, and the document suppressing rollers (68) 
are mounted on the second shaft member (110). 
First position restriction means (162a, 162b) are 
disposed in relation to the pair of support 
brackets (102a. 102b), and are brought into con- 
tact with the upper surface of the transparent 
plate (8) so as to restrict the space (G1) between 
the transparent plate (8) and the document 
suppressing rollers (68). 
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The present invention relates to an image proc- 
essor such as an electrostatic copying machine, a 
facsimile, a document reader and the like. More spe- 
cifically, the invention relates to an image processor 
of the type equipped with a housing and a swing 
frame mounted thereon to swing, and further having 
a transparent plate disposed on the upper surface of 
the housing, the swing frame being provided with a 
document conveyer means for conveying a document 
passing on the transparent plate. 

In a typical image processor of the above- 
mentioned type, two kinds of transparent plates are 
disposed on the upper surface of the housing, i.e., a 
transparent plate for the moving documents having a 
relatively small size in a direction in which the docu- 
ments are conveyed and a transparent plate for the 
stationary documents positioned neighboring the 
transparent plate for the moving documents. The 
swing frame is allowed to swing along the transparent 
plate for the moving documents and the transparent 
plate for the stationary documents on a swing axis 
that extends along a rear portion of the housing, and 
swings between a closed position at which it covers 
the transparent plate for the moving documents and 
the transparent plate for the stationary documents 
and an open position at which it permits these trans- 
parent plates to be exposed. In the housing is dis- 
posed a document reading means for reading docu- 
ments. The document reading means includes an im- 
aging means constituted by multiple CCDs (charge- 
coupled devices) and an optical means for projecting 
the image of a document onto the imaging means. In 
a state where the swing frame is at the closed posi- 
tion, the document conveyer means disposed in the 
swing frame conveys the documents passing on the 
transparent plate for the moving documents and the 
document reading means reads the documents pass- 
ing on the transparent plate. When a document, which 
may be a book.is placed on the transparent plate for 
the stationary documents, the document reading 
means is at least partly moved to read the stationary 
document on the transparent plate for the stationary 
documents. 

Here, in order for the document reading means to 
properly read the document passing on the transpar- 
ent plate for the moving documents, it is important 
that the document passes in contact with, or very 
close to, the upper surface of the transparent plate for 
the moving documents. When the passing document 
floats up excessively on the upper surface of the 
transparent plate for the moving documents, the opt- 
ical means in the document reading means becomes 
no longer capable of projecting the document image 
onto the imaging means sufficiently clearly. Accord- 
ingly, the document conveyer means is provided with 
a document suppressing roller or a document sup- 
pressing plate in addition thereto. The document sup- 
pressing roller and the document suppressing plate 



are mounted on the swing frame. When the swing 
frame is brought to the closed position, the document 
suppressing roller extends over the transparent plate 
for the moving documents in the direction of width 

5 thereof, maintaining a space relative thereto. When 
the document suppressing plate is disposed, at least 
a main portion thereof extends over the transparent 
plate for the moving documents, maintaining a space 
relative thereto on the upstream side of the document 

10 suppressing roller as viewed in a direction in which 
the documents are conveyed. 

It is important that the document suppressing roll- 
er and the document suppressing plate are positioned 
very precisely with respect to the upper surface of the 

15 transparent plate for the moving documents and . 
maintaining a predetermined space very uniformly in 
the direction of width. When the space is too great be- 
tween the transparent plate for the moving docu- 
ments and the document suppressing roller or the 

20 document suppressing plate, it becomes no longer 
possible to prevent the document passing on the 
transparent plate for the moving documents from ex- 
cessive floating. On the other hand, when the space 
is too small between the transparent plate for the 

25 moving documents and the document suppressing 
roller or the document suppressing plate, the docu- 
ment passing on the transparent plate is prevented 
from being smoothly conveyed, and the speed for 
conveying the document temporarily decreases (i.e., 

30 document image projected onto the imaging means 
has distortion) or the documents are jammed. 

In practice, however, it is quite difficult to bring 
the swing frame to the closed position very precisely 
with respect to the housing, though not impossible. 

35 Usually, a mechanism for mounting the swing frame 
on the housing is provided with a resilient means for 
resiliency urging the swing frame toward the closed 
position and/or the open position with a relatively 
large force. When the swing frame is repetitively 

40 turned relying upon the presence of such a resilient 
urging means, the space becomes non-uniform to a 
considerable degree between the upper surface of 
the housing (i.e., transparent plate for the moving 
documents) and the swing frame in the back-and- 

45 forth direction of the housing, i.e., in the direction of 
width of the transparent plate for the moving docu- 
ments. In the conventional image processor, there- 
fore, the space between the transparent plate for the 
moving documents and the document suppressing 

so roller or the document suppressing plate could not be 
maintained stably, very precisely and very uniformly 
in the direction of width due to the fact that the swing 
frame at the closed position inevitably loses precision 
and uniformity with respect to the housing. 

55 A first object of the present invention is to provide 

an improved image processor which enables the 
document suppressing rollers mounted on the swing 
frame to be positioned with a predetermined space 
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very precisely and very uniformly in the direction of 
width with respect to the transparent plate disposed 
on the upper surface of the housing when the swing 
frame is brought to the closed position, even in the 
case where the position of the swing frame at the 5 
closed position is not so precise with respect to the 
housing. 

A second object of the present invention is to pro- 
vide an improved image processor which enables 
both the document suppressing rollers and the docu- 10 
ment suppressing plate mounted on the swing frame 
to be positioned with a predetermined space very pre- 
cisely and very uniformly in the direction of width with 
respect to the transparent plate disposed on the up- 
per surface of the housing when the swing frame is is 
brought to the closed position, even in the case where 
the position of the swing frame at the closed position 
is not so precise with respect to the housing. 

A third object of the present invention is to accom- 
plish the above-mentioned first object or the second 20 
object without unduly increasing the manufacturing 
cost. 

In order to accomplish the above-mentioned first 
object according to the present invention, a pair of 
support brackets are rotatably mounted on a first 25 
shaft member which is mounted on the swing frame 
and extends in the width direction of the transparent 
plate, maintaining a distance in the axial direction 
thereof in a state where the swing frame is at the 
closed position, a second shaft member is mounted 30 
on the pair of support brackets, the second shaft 
member extending in the width direction of the trans- 
parent plate in a state where the swing frame is at the 
closed position, the document suppressing rollers are 
disposed on the second shaft member, first position 35 
restriction means are disposed in relation to the pair 
of support brackets, and the first position restriction 
means are brought into contact with the upper surface 
of the transparent plate in a state where the swing 
frame is at the closed position thereby to restrict the 40 
space between the transparent plate and the docu- 
ment suppressing rollers. 

In order to accomplish the above-mentioned first 
object of the present invention, there is provided an 
image processor comprising a housing having a 45 
transparent plate disposed on the upper surface 
thereof, and a swing frame mounted on the housing 
so as to be turned between a closed position where 
it covers the transparent plate and an open position 
where it permits the transparent plate to be exposed; 50 

the swing frame having a document conveyer 
means for conveying the sheet-like documents pass- 
ing on the transparent plate in a state where the swing 
frame is located at the closed position; and 

the document conveyer means including docu- 55 
ment suppressing rollers which, in a state where the 
swing frame is located at the closed position, extend 
over the transparent plate maintaining a space rela- 



tive thereto in the direction of width of the transparent 
plate to prevent the documents passing on the trans- 
parent plate from floating up excessively; wherein 

a pair of support brackets are rotatably mount- 
ed on a first shaft member which is mounted on the 
swing frame and is extending in the direction of width 
of the transparent plate, maintaining a space in the 
axial direction thereof in a state where the swing 
frame is at the closed position, a second shaft mem- 
ber is mounted on the pair of support brackets, the 
second shaft member extending in the direction of 
width of the transparent plate in a state where the 
swing frame is at the closed position, the document 
suppressing rollers are disposed on the second shaft 
member, first position restriction means are disposed 
in relation to the pair of support brackets, and the first 
position restriction means are brought into contact 
with the upper surface of the transparent plate in a 
state where the swing frame is at the closed position 
thereby to restrict the space between the transparent 
plate and the document suppressing rollers. 

A first resilient urging means is provided to resil- 
iency urge the pair of support brackets in a direction 
in which the document suppressing rollers approach 
the transparent plate, and the first position restriction 
means are brought into contact with the upper surface 
of the transparent plate due to the resiliently urging 
action of the first resilient urging means. The first re- 
silient urging means may be constituted by a pair of 
spring members disposed between the pair of sup- 
port brackets and the swing frame. 

In order to accomplish the above-mentioned sec- 
ond object of the present invention, there is provided 
an image processor wherein said document conveyer 
means includes a document suppressing plate that is 
rotatably mounted on the second shaft member, at 
least a main portion of the document suppressing 
plate extends over the transparent plate maintaining 
a space relative thereto on the upstream side of the 
document suppressing rollers as viewed in a direction 
in which the documents are conveyed in a state 
where the swing frame is located at the closed posi- 
tion thereby to prevent the documents passing on the 
transparent plate from floating up excessively, a pair 
of second position restriction means are disposed in 
relation to the document suppressing plate maintain- 
ing a distance in the direction of width of the transpar- 
ent plate, and the first position restriction means are 
brought into contact with the upper surface of the 
transparent plate and the second position restriction 
means are brought into contact with the upper surface 
of the transparent plate in a state where the swing 
frame is located at the closed position, thereby to re- 
strict the space between the transparent plate and 
the document suppressing plate. 

A second resilient urging means is provided to re- 
siliently urge the document suppressing plate in a 
manner that the main portion thereof is resiliently 
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urged in a direction to approach the transparent plate, 
and the second position restriction means are 
brought into contact with the upper surface of the 
transparent plate due to the resiliency urging action 
of the second resilient urging means. The second re- 5 
silient urging means may be constituted by a pair of 
spring members disposed between the document 
suppressing plate and the swing frame at a distance 
in the direction of width of the transparent plate. 

Desirably, a pair of position restricting pieces are 10 
disposed on the document suppressing plate at a dis- 
tance in the direction of width of the transparent plate, 
and on each of the pair of position restricting pieces 
are formed a first protruded portion that downwardly 
protrudes nearly in match with the second shaft 15 
member and a second protruded portion located at a 
distance from the first protruded portion on the up- 
stream side as viewed in a direction in which the 
documents are conveyed in a state where the swing 
frame is located at the closed position, the first pro- 20 
truded portion constituting the first position restric- 
tion means and the second protruded portion consti- 
tuting the second position restriction means. It is de- 
sired that the space between the transparent plate 
and the document suppressing rollers restricted by 25 
the first position restriction means is from 0.25 to 0.35 
mm, and the space between the transparent plate 
and the document suppressing plate restricted by the 
second position restriction means is from 0.45 to 0.55 
mm. Desirably, the document suppressing rollers are 30 
rotated in a direction in which the documents are con- 
veyed, and the peripheral speed of the document sup- 
pressing rollers is set to be slightly larger than the 
document-conveying speed of the document convey- 
er means. The document suppressing rollers may be 35 
mounted in a plural number on the second shaft mem- 
ber maintaining a distance in the axial direction there- 
of. 

Desirably, the transparent plate disposed on the 
upper surface of the housing is a transparent plate for 40 
the moving documents having a relatively small size 
in a direction in which the documents are conveyed, 
and on the upper surface of the housing is further dis- 
posed a transparent plate for the stationary docu- 
ments close to the transparent plate for the moving 45 
documents, and the swing frame that is brought to the 
closed position covers the transparent plate for the 
moving documents as well as the transparent plate 
for the stationary documents, and, besides, a docu- 
ment reading means is disposed in the housing to 50 
read the document conveyed passing on the trans- 
parent plate for the moving documents and to read 
the stationary document placed on the transparent 
plate for the stationary documents. Desirably, the 
swing frame is rotatably mounted on the housing so 55 
as to turn on a swing axis which extends at a rear por- 
tion of the housing in the direction in which the docu- 
ments are conveyed along the transparent plate for 
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the moving documents and the transparent plate for 
the stationary documents. 

In the image processor of the present invention, 
when the swing frame is brought to the closed posi- 
tion, a pair of first position restriction means disposed 
in relation to the pair of support brackets are brought 
into contact with the transparent plate at a distance in 
the direction of width of the transparent plate, where- 
by the space is restricted between the transparent 
plate and the document suppressing rollers. There- 
fore, if a mutual relationship between the pair of first 
position restriction means and the document sup- 
pressing rollers is very precisely set, the document 
suppressing rollers are positioned with p. predeter- 
mined space very precisely and fully unif vrmly in the 
direction of width with respect to the *ansparent 
plate. 

According to the image processor of the present 
invention, furthermore, when the swing frame is 
brought to the closed position, the pair of first position 
restriction means disposed in relation to the pair of 
support brackets are brought into contact with the 
transparent plate at a distance in the direction of width 
of the transparent plate and, besides, the pair of sec- 
ond position restriction means disposed in relation to 
the document suppressing plate are brought into con- 
tact with the upper surface of the transparent plate at 
a distance in the direction of width of the transparent 
plate, whereby the space is restricted between the 
transparent plate and the document suppressing 
plate. Therefore, if relationships among the pair of 
first position restriction means, the pair of second 
position restriction means and the document sup- 
pressing plate are very precisely set, the document 
suppressing plate is positioned with a predetermined 
space very precisely and fully uniformly in the direc- 
tion of width with respect to the transparent plate. 

The invention is described further hereinafter, by 
way of example only, with reference to the accompa- 
nying drawings which illustrate preferred embodi- 
ments of the invention and in which:- 

Fig. 1 is a perspective view which schematically 
illustrates a whole image processor improved ac- 
cording to the present invention; 
Fig. 2 is a partial front view showing, in cross sec- 
tion, part of the image processor of Fig. 1 ; 
Fig. 3 is a partial vertical sectional view illustrat- 
ing a document conveyer means disposed in a 
swing frame in the image processor of the pres- 
ent invention; 

Fig. 4 is a partial lateral sectional view illustrating 
the document conveyer means disposed in the 
swing frame in the image processor of the pres- 
ent invention; 

Fig. 5 is a partial perspective view illustrating 
document suppressing rollers and a document 
suppressing plate in the document conveyer 
means of Figs. 3 and 4; 
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Fig. 6 is a partial vertical sectional view illustrat- 
ing the document suppressing roller and the 
document suppressing plate in the document 
conveyer means of Figs. 3 and 4 in a state where 
the swing frame is turned to some extent from the 5 
closed position toward the open position; 
Fig. 7 is a partial vertical sectional view illustrat- 
ing the document suppressing roller and the 
document suppressing plate in the document 
conveyer means of Figs. 3 and 4 in a state where w 
the swing frame is brought to the closed position; 
and 

Fig. 8 is a partial vertical sectional view illustrat- 
ing, on an enlarged scale, the document sup- 
pressing roller and the document suppressing 15 
plate in the document conveyer means of Figs. 3 
and 4 in a state where the swing frame is brought 
to the closed position. 

With reference to Fig. 1, the illustrated image 
processor is equipped with a housing 2 and a swing 20 
frame 4 disposed on the housing 2. The swing frame 
4 is mounted on the housing 2 via a suitable mounting 
mechanism (not shown) so as to swing between a 
closed position indicated by a solid line and an open 
position indicted by a two-dotted chain line on a swing 25 
axis 6 that extends along a rear portion of the housing 
2. 

With reference to Fig. 2 together with Fig. 1, two 
transparent plates, i.e., a transparent plate 8 for mov- 
ing documents and a transparent plate 10 for station- 30 
ary documents are fixed to the upper surface of the 
housing 2. The transparent plate 8 for moving docu- 
ments and the transparent plate 10 for stationary 
documents, which are desirably made of a sheet 
glass, are arranged neighboring each other and sub- 35 
stantially horizontally. The size of the transparent 
plate 8 for moving documents in the direction of width 
(direction perpendicular to the surface of the paper in 
Fig. 2) is substantially the same as the size of the 
transparent plate 10 for stationary documents in the 40 
direction of width (e.g., the size in the direction of 
length of a JIS A4). The transparent plate 8 for the 
moving documents has a relatively small size (e.g., 
about 27 mm) in the right-and-left direction in Fig, 2 
(in a direction in which the documents are conveyed), 45 
and the transparent plate 10 for the stationary docu- 
ments has a relatively large size in the right-and-left 
direction in Fig. 2 (e.g., the size in the direction of 
length of a JIS A3). A guide plate 11 (Fig. 3) is dis- 
posed between the transparent plate 8 for the moving so 
documents and the transparent plate 10 for the sta- 
tionary documents. The guide plate 11 extends to- 
ward the transparent plate 1 0 for the stationary docu- 
ments being tilted upwardly and, then, extends along 
the upper surface of the transparent plate 10 for the 55 
stationary documents. When the swing frame 4 is 
brought to the closed position, the transparent plate 
8 for the moving documents and the transparent plate 



10 for the stationary documents are covered by the 
swing frame 4. When the swing frame 4 is brought to 
the open position, the transparent plate 8 for the mov- 
ing documents and the transparent plate 10 for the 
stationary documents are exposed. In the swing 
frame 4 is disposed a document conveyer means 
which as a whole is designated at 12 (the document 
conveyer means will be described later). The docu- 
ment conveyer means 12 conveys sheet-like docu- 
ments on the transparent plate 8 for the moving docu- 
ments. When the document is, for example, a book, 
the swing frame 4 is brought to the open position, the 
document is placed on the transparent plate 10 for 
stationary documents, and the swing frame 4 is 
turned toward the closed position to cover the docu- 
ment. 

With reference to Fig. 2, a document reading 
means 14 is disposed at an upper portion in the hous- 
ing 2 to move between a stop position (home position) 
indicated by a broken line and a scan start position in- 
dicated by a two-dotted chain line. The document 
reading means 14 which by itself may be in a known 
form includes an imaging means (not shown) and an 
optical means (not shown). The imaging means can 
be constituted by a number of CCDs, and the optical 
means can be constituted by a document illuminating 
means, focusing lens and a plurality of reflectors. 
When the document conveyer means 12 conveys the 
documents passing on the transparent plate 8 for the 
moving documents, the document reading means 14 
remains stationary at the stop position; i.e., the image 
of the document passing on the transparent plate 8 for 
the moving documents or, more specifically, the im- 
age on the lower surface of the document is projected 
onto the imaging means via the optical means, so that 
the image of the document is read. When the docu- 
ment is placed on the transparent plate 1 0 for the sta- 
tionary document, the document reading means 14 
moves from the scan start position indicated by a two- 
dotted chain line to the stop position indicated by a 
solid line. During this period, the image of the docu- 
ment placed on the transparent plate 10 for the sta- 
tionary documents and, more specifically, the image 
on the lower surface of the document is projected 
onto the imaging means via the optical means, so that 
the image of the document is read. Though not illu- 
strated, in the housing 2 are disposed transmis- 
sion/reception means for transmitting and receiving 
image of the document and an image-forming means. 
The transmission/reception means which by itself 
may be of a known form receives an image signal 
transmitted to the image processor and transmits an 
image signal formed by the document reading means. 
Similarly, the image-forming means which by itself 
may be of a known form forms a developed image, 
which may be a toner image, on a sheet material such 
as common paper fed from a sheet member feeding 
mechanism (not shown) disposed in the housing 2 
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based upon the image signal formed by the document 
reading means 14 or upon the image signal received 
by the transmission/reception means. As shown in 
Fig. 1, a space of nearly a rectangular shape is 
formed in one side (left side in Fig. 2) of the housing 
2, and the lower surface of this space constitutes a 
receiving tray means 16. This image-forming means 
discharges the sheet member on which the devel- 
oped image is formed, onto the receiving tray means 
16. Slightly under the receiving tray means 16, an 
auxiliary receiving tray member 18 is disposed so as 
to be pulled out. as required, to the drawn position in- 
dicated by a two-dotted chain line from a position 
contained in the housing 2. When the sheet member 
discharged from the housing 2 is relatively large, the 
auxiliary receiving tray member 1 8 is pulled out to the 
drawn position, and the sheet member discharged 
from the housing 2 is received by the receiving tray 
means 16 and by the auxiliary receiving tray member 
18. 

With reference to Fig. 3 together with Figs. 1 and 
2, the swing frame 4 incudes a base plate 20 (Figs. 2 
and 3) and a cover member 22 mounted on the base 
plate 20. It is desired that the base plate 20 is made 
of a steel plate and is rotatably mounted on the hous- 
ing 2 via the mounting mechanism (not shown). The 
cover member 22 which can be formed by molding a 
suitable synthetic resin is secured to the base plate 20 
by using fastening screws (not shown). The cover 
member 22 as a whole assumes the shape of a box 
with its lower surface being opened, and has a rear 
portion 24 and one side portion 26 (left side portion 
in Fig. 2) that are upwardly enlarged beyond the main 
portion 28. A rectangular, document holder mat 30 
(Fig. 3) is disposed on the lower surface of the main 
portion 28 of the cover member 22. It is desired that 
the document holder mat 30 secured to the lower sur- 
face of the base plate 20 is formed of a sponge and 
a white sheet stuck to the lower surface thereof. 
When the swing frame 4 is swung from the open pos- 
ition to the closed position after the document is 
placed on the transparent plate 10 for the stationary 
documents, the document holder mat 30 covers the 
transparent plate 10 for the stationary documents 
and the document placed thereon. 

With reference to Figs. 1 to 3, the document con- 
veyer means 12 disposed in the swing frame 4 in- 
cludes a feeding table 34, a receiving tray means 36 
and a document conveyer passage 38 that extends 
from the feeding table 34 up to the receiving tray 
means 36 nearly in a C-shape. The receiving tray 
means 36 is formed by the upper surface of the main 
portion 28 of the cover member 22. The feeding table 
34 leftwardly extends, in Fig. 2, over the main portion 
28 of the cover member 22 from the side portion 26 
of the cover member 22. The feeding table 34 can be 
formed separately from the cover member 22 by 
molding a suitable synthetic resin, and can be cou- 
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pled to the side portion 26 of the cover member 22. 
As required, the feeding table 34 can be molded to- 
gether with the cover member 22 as a unitary struc- 
ture. The feeding table 34 has a bottom wall 40 that 

5 extends rightwardly in Fig. 2 being slightly tilted 
downwards, and further has both side walls 42 and 44 
that protrude upwardly from both sides of the bottom 
wall 40 in the direction of width, i.e.. from the front 
side and the rear side. Moving wall portions 46 and 48 

10 that are capable of moving in the direction of width are 
formed in both side walls 42 and 44. The moving wall 
portions 46 and 48 are coupled together via a linking 
mechanism (not shown) that includes a rack and pin- 
ion, are caused to move in synchronism with each 

15 other inwardly or outwardly in the direction of width, 
and are so set that the distance therebetween corre- 
sponds to the width of the document that is placed on 
the feeding table 34. 

With reference to Figs. 3 and 4, onto the base 

20 plate 20 of the swing frame 4 are secured a front side 
plate 50 and a rear side plate 52 (Fig. 4) that are posi- 
tioned in the side portion 26 of the cover member 
22,maintaining a distance in the direction of width (di- 
rection perpendicular to the surface of the paper in 

25 Fig. 3 or in the up-and-down direction in Fig. 4). The 
front side plate 50 and the rear side plate 52, which 
are desirably made of a steel plate.extend substan- 
tially vertically in a state where the swing frame is lo- 
cated at the closed position. The document conveyer 

30 passage 38 of the document conveyer means 12 is 
defined between the front side plate 50 and the rear 
side plate 52. If described with reference mainly to 
Fig. 3, a plurality of guide plates 54, 56, 58, 60, 62, 64 
and 66 are arranged between the front side plate 50 

35 and the rear side plate 52. It is desired that the guide 
plates 54 and 64 are made of a synthetic resin and 
that the guide plates 56, 58, 60, 62 and 66 are made 
of a steel plate. The guide plates 54, 56, 58, 62, 64 
and 66 are secured between the front side plate 50 

40 and the rear side plate 52. On the other hand, the 
guide plate 60 is rotatably mounted on a shaft mem- 
ber 67 that is mounted between the front side plate 
50 and the rear side plate 52, and the guide plate 60 
is equipped with an electromagnetic solenoid (not 

45 shown). The guide plate 60 is located at a non-acting 
position indicated by a solid line when the electro- 
magnetic solenoid is de-energized, and is turned in 
the counterclockwise direction in Fig. 3 as indicated 
by a two-dotted chain line when the electromagnetic 

50 solenoid is energized. The outer side of an upstream 
portion (i.e., a portion on the upstream side of the 
transparent plate 8 for the moving documents) of the 
nearly C-shaped document conveyer passage 38 is 
defined by the guide plates 54 and 56, and the inner 

55 side of the upstream portion of the document convey- 
er passage 38 is defined by the guide plates 60, 62 
and 64. The outer side of a downstream portion (i.e., 
a portion on the downstream side of the transparent 
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plate 8 for the moving document) of the document 
conveyer passage 38 is defined by the guide plate 58, 
and the inner side of the downstream portion of the 
document conveyer passage 38 is defined by the 
guide plates 64 and 66. 5 

The document conveyer means 12 further in- 
cludes document suppressing rollers 68 and a docu- 
ment suppressing plate 70 that are positioned so as 
to maintain a predetermined space with respect to the 
transparent plate 8 for the moving documents in a w 
state where the swing frame 4 is located at the closed 
position. A white paint is coated on, or a white sheet 
is stuck to, the peripheral surface of the document 
suppressing roller 68 which can be formed of a syn- 
thetic rubber or a suitable synthetic resin. A white 15 
sheet is stuck to, or a white paint is coated on, the low- 
er surface of the document suppressing plate 70 that 
can be formed of a steel plate. The document reading 
portion in the document conveyer passage 38 is de- 
fined between the document suppressing rollers 68 20 
and the document suppressing plate 70 and the trans- 
parent plate 8 for the moving documents. The docu- 
ment suppressing rollers 68 and the document sup- 
pressing plate 70 will be described later in further de- 
tail. 25 

With reference to Fig. 3, the document conveyer 
means 12 further includes a feeding roller 72, a pair 
of overlapped feeding-preventing rollers 74 and 76 for 
preventing the introduction of documents that are 
overlapped in two or more pieces, a pair of conveyer 30 
rollers 78 and 80, and a pair of delivery rollers 82 and 
84. The feeding roller 72 is secured to a shaft member 
86 and is protruded into the document conveyer pas- 
sage 38 through an opening (notshown) formed in the 
guide plate 54. The feeding roller 72 is rotated in a di- 35 
rection indicated by an arrow. The overlapped feed- 
ing-preventing roller 74 is secured to a shaft member 
88 and is protruded into the document conveyer pas- 
sage 38 through an opening (notshown) formed in the 
guide plate 54. The overlapped feeding-preventing 40 
roller 74 ,too, is rotated in the direction indicated by 
arrow. The overlapped feeding-preventing roller 76 
that works together with the overlapped-feeding pre- 
venting roller 74 is mounted on a shaft member 92 via 
a torque limiter 90, protruded into the document con- 45 
veyer passage 38 through an opening (not shown) 
formed in the guide plate 62, and is pushed onto the 
overlapped feeding-preventing roller 74. The torque 
limiter 90 prevents the overlapped feeding-prevent- 
ing roller 76 from being driven by the overlapped 50 
feeding-preventing roller 74 when a predetermined 
torque is reached. Therefore, the overlapped feeding- 
preventing roller 76 is driven when a torque larger 
than the predetermined torque is applied thereto but 
is not driven when the torque applied thereto is small- 55 
er than the predetermined torque. The conveyer roller 
78 is secured to a shaft member 94 and is protruded 
into the document conveyer passage 38 through an 



opening (not shown) formed in the guide plate 62. The 
conveyer roller 78 is rotated in a direction indicated by 
an arrow. The conveyer roller 80 that works in coop- 
eration with the conveyer roller 78 is secured to a 
shaft member 96 and is protruded into the document 
conveyer passage 38 through an opening (notshown) 
formed in the guide plate 54. The conveyer roller 80 
is pushed onto the conveyer roller 78 and is rotated 
in a direction of an arrow, being driven by the convey- 
or roller 78. The delivery roller 82 is secured to a shaft 
member 98 and is protruded into the document con- 
veyer passage 38 through an opening (not shown) 
formed in the guide plate 58. The delivery roller 82 is 
driven in a direction indicated by an arrow. The deliv- 
ery roller 84 that works in cooperation with the deliv- 
ery roller 82 is secured to a shaft member 100 and is 
protruded into the document conveyer passage 38 
through an opening (not shown) formed in the guide 
plate 66. The delivery roller 84 is pushed onto the de- 
livery roller 82, and is rotated in a direction indicated 
by an arrow, being driven by the delivery roller 82. 

Operation of the above-mentioned document 
conveyer means 12 will now be briefly described. 
When the guide plate 60 is located at the non-acting 
position indicated by the solid line, the sheet-like 
documents are placed in a stacked state on the feed- 
ing table 34, and the front ends of the documents are 
positioned on the guide plate 60. The documents 
placed on the feeding table 34 are limited from mov- 
ing rightwards in Fig. 3 as the front ends of the docu- 
ments come into contact with the upper end of a por- 
tion of the guide plate 62 that extends nearly perpen- 
dicularly. To convey the documents placed on the 
feeding table 34 piece by piece, an electromagnetic 
solenoid (not shown) provided for the guide plate 60 
is energized so that the guide plate 60 is turned in the 
counterclockwise direction as indicated by a two-dot- 
ted chain line Fig. 3, whereby the upper surface of the 
uppermost document of the stack of documents is 
pushed by the feeding roller 72. Then, the feeding roll- 
er 72, overlapped feeding-preventing roller 74, con- 
veyer roller 78 and delivery roller 84 are drivingly ro- 
tated in the directions indicated by arrows. The feed- 
ing roller 72 feeds the uppermost document of the 
stack of documents, the pair of overlapped feeding- 
preventing rollers 74 and 76 prevent the introduction 
of two or more pieces of documents that may be ac- 
companied by the uppermost document but permit 
the uppermost document only to be introduced. The 
pair of conveyer rollers 78 and 80 work to convey the 
document passing on the transparent plate 8 for the 
moving documents. The document suppressing roll- 
ers 68 and the document suppressing plate 70 work 
to prevent the document from floating up excessively 
as it passes on the transparent plate 8 for the moving 
documents (document suppressing rollers 78 and 
document suppressing plate 70 will be described later 
in further detail). The document conveyed passing on 
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the transparent plate 8 for the moving documents is 
delivered by the pair of delivery rollers 82 and 84 onto 
the receiving tray means 36. 

Next, described below in detail are the constitu- 
tions of the document suppressing rollers 68 and the 
document suppresing plate 70. With reference to 
Figs. 4 and 5, the shaft member 94 (first shaft mem- 
ber) to which the conveyer roller 78 is secured is ro- 
tatably mounted between the front side plate 50 and 
the rear side plate 52. On the shaft member 94 are ro- 
tatably mounted a pair of support brackets 102a and 
102b maintaining a distance in the axial direction 
thereof (i.e., in the direction of width). The support 
brackets 102a and 102b have relatively short inner 
arm portions 104a and 104b that extend substantially 
perpendicularly to the shaft member 94, relatively 
long outer arm portions 106a and 106b that extend 
substantially perpendicularly to the shaft member 94, 
and connection portions 108a and 108b that extend 
substantially in parallel to the shaft member 94 and 
connect respectively ends on one side of the inner 
arm portions 104a and 104b to ends on one side of 
the outer arm portions 106a and 106b. The shaft 
member 94 extends so as to pass through circular 
openings formed in the inner arm portions 104a and 
104b and in the outer arm portions 106a and 106b. 
Suitable bearing members (not shown) may be inter- 
posed between the shaft member 94 and the circular 
openings formed in the inner arm portions 1 04a, 1 04b 
and in the outer arm portions 106a, 106b. Moreover, 
rings (not shown) may be secured to the shaft mem- 
ber 94 close to the inner surfaces and outer surfaces 
of the inner arm portions 104a, 104b and outer arm 
portions 1 06a, 1 06b of the support brackets 1 02a and 
1 02b, so that the support brackets 1 02a and 1 02b are 
prevented from moving in the axial direction of the 
shaft member 94. A shaft member 1 1 0 (second shaft 
member) is rotatably mounted between the free ends 
of the outer arms 106a, 106b of the support brackets 
102a and 102b. Onto the shaft member 110 are se- 
cured four document suppressing rollers 68 at a suit- 
able distance in the axial direction thereof. As shown 
in Fig. 4, onto the outer arm portion 106a of the sup- 
port bracket 102a are secured three short shafts that 
are inwardly protruding substantially perpendicularly 
to the outer arm portion 106a. Two gears 112 and 114 
are rotatably fitted to a first short shaft, a gear 116 is 
rotatably fitted to a second short shaft, and a gear 1 1 8 
is rotatably fitted to a third short shaft. The gears 112 
and 114 are formed as a unitary structure, the gear 
112 being engaged with a gear 120 that is secured to 
the shaft member 94, and the gear 114 being engag- 
ed with the gear 116. The gear 118 is engaged with 
the gear 116 and further with a gear 122 that is se- 
cured to the shaft member 1 1 0. The shaft member 94 
to which the conveyer roller 78 is secured is coupled 
to a rotary driving source (not shown) which may be 
an electric motor and is rotated in the direction indi- 



cated by an arrow in Fig. 3 as described above. The 
rotation of the shaft member 94 is transmitted to the 
shaft member 110 via gears 120, 112, 114, 116, 118 
and 122, and the document suppressing rollers 68 

5 are rotated in the direction indicated by arrow in Fig. 
3. It is desired that the peripheral speed of the docu- 
ment suppressing rollers 68 is set to be slightly larger 
than the peripheral speed of the conveyer roller 78, 
i.e., slightly larger than the document-conveying 

w speed, in order to reliably avoid the occurrence of 
such an instance that the document-conveying speed 
temporarily decreases when the document moved 
passing on the transparent plate 8 for the moving 
documents is brought into contact with the document 

15 suppressing rollers 68. The peripheral speed of the 
document suppressing rollers 68 can be set to be larg- 
er by about several percent than the peripheral speed 
of the conveyer roller 78. When the peripheral speed 
of the conveyer roller 78 is, for instance, about 130 

20 m/sec, the peripheral speed of the document sup- 
pressing rollers 68 can be set to be about 135 m/sec. 

With reference to Figs. 4, 5 and 6, an auxiliary 
base plate 1 24 (refer also to Fig. 3), which is desirably 
made of a steel plate, is secured between the front 

25 side plate 50 and the rear side plate 52. Resilient urg- 
ing means 126a and 126b (first resilient urging 
means) are disposed between the auxiliary base 
plate 124 and the support brackets 102a, 102b, in or- 
der to resiliency urge the support brackets 102a and 

30 102b in the counterclockwise direction in Fig. 6. The 
resilient urging means 126a and 126b are constituted 
by tension coii springs, and are coupled at the ends 
on one side thereof to connection portions 108a and 
108b of the support brackets 102a and 102b, and are 

35 further coupled at the ends on the other side thereof 
to one end (right end in Fig. 6) of the auxiliary base 
plate 124. Referring to Fig. 6, in a state where the 
swing frame 4 is slightly turned from the closed pos- 
ition toward the open position (in a state where the 

40 first and second position restriction means that will be 
described later are upwardly separated away from the 
transparent plate 8 for the moving documents), lower 
edges of the outer arm portions 1 06a and 1 06b of the 
support brackets 102a and 102b come into contact 

45 with the guide plate 56, whereby the support brackets 
102a and 102b are limited from turning in the coun- 
terclockwise direction in Fig. 6. The resilient urging 
means 1 26a and 1 26b may be omitted when the sup- 
port brackets 102a and 102b are very reliably urged 

so due to their own weights in the counterclockwise di- 
rection in Fig. 6. 

With reference to Figs. 4 to 6, the document sup- 
pressing plate 70 is rotatably mounted on the shaft 
member 110 to which the document suppressing roll- 

55 ers 68 are secured. The document suppressing plate 
70 has a bottom wall 128 of the shape of a flat plate, 
a downstream-side tilted wall 130 that extends so as 
to be tilted upwardly from the downstream end of the 
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bottom wall 1 28 toward the downstream side, a down- 
stream end wall 132 that extends upwardly from the 
downstream end of the downstream-side tilted wall 
1 30, an upstream-side tilted wall 1 34 that extends so 
as to be tilted upwardly from the upstream end of the 
bottom wall 128 toward the upstream side, and an up- 
stream end wall 1 35 that extends so as to be tilted up- 
wardly from the upstream end of the upstream-side 
tilted wall 1 34 toward the downstream side. As clearly 
shown in Figs. 4 and 5. a front upright piece 1 36a and 
a rear upright piece 136b that protrude substantially 
vertically are formed at the front edges and rear 
edges of the bottom wall 1 28, downstream-side tilted 
wail 130 and upstream-side tilted wall 134. Moreover, 
a front protruded piece 138a and a rear protruded 
piece 1 38b are formed at a front edge and a rear edge 
of the downstream end wall 132, the front protruded 
piece 138a and the rear protruded piece 138b pro- 
truding substantially perpendicularly toward the up- 
stream side relative to the downstream end wall 132. 
The front upright piece 1 36a is located on the outside, 
i.e., on the front side of the outer arm portion 106a of 
the support bracket 102a, and the front protruded 
piece 138a is located on the outside, i.e., on the front 
side of the front upright piece 1 36a. The front upright 
piece 1 36a and the front protruded piece 138a are in- 
timately joined to each other, and are spot-welded to- 
gether at a portion designated at 140a in Fig. 5. The 
rear upright piece 136b is located on the inside, i.e., 
on the front side of the outer arm portion 106b of the 
support bracket 102b, and the rear protruded piece 
138b is located on the inside, i.e., on the front side of 
the rear upright piece 136b. The rear upright piece 
1 36b and the rear protruded piece 1 38b are intimately 
joined to each other, and are spot-welded together in 
a region designated at 140b in Fig. 5. 

With reference to Figs. 4 and 5. four openings 141 
are formed in the downstream portions of the docu- 
ment suppressing plate 70 corresponding to the four 
document suppressing rollers 68, and the four docu- 
ment suppressing rollers 68 are allowed to protrude 
downwardly through the openings 141 . A pair of pro- 
truded pieces 142 are formed on the upstream end 
wall 135 of the document suppressing plate 70, and 
protrude toward the upstream side maintaining a dis- 
tance in the direction of width. Furthermore, a pair of 
annular recessed portions 144 are formed in the up- 
per surface of bottom wall 128 of the document sup- 
pressing plate 70 maintaining a distance in the direc- 
tion of width. With reference to Figs. 4 and 5 as well 
as Figs. 3 and 6, a pair of openings 1 46 are formed in 
the guide plate 64 and correspond to the pair of pro- 
truded pieces 142; i.e., protruded pieces 142 of the 
document suppressing plate 70 are inserted in the 
openings 146 of the guide plate 64. A resilient urging 
means 148 (second resilient urging means) is inter- 
posed between the document suppressing plate 70 
and the auxiliary base plate 124 in order to resiliently 



urge the document suppressing plate 70 in the clock- 
wise direction in Figs. 3 and 6. The resilient urging 
means 148 is constituted by a pair of compression 
coil springs that are disposed so as to maintain a dis- 

5 tance in the direction of width, the lower ends of the 
compression coil springs are held in the recessed 
portions 144 formed in the upper surface of bottom 
wall 128 of the document suppressing plate 70, and 
the upper ends of the compression coil springs ex- 

w tend through openings (not shown) formed in the 
guide plate 64 and are held in a pair of annular re- 
cessed portions (not shown) formed in the lower sur- 
face of auxiliary base plate 124. Referring to Fig. 6, 
in a state where the swing frame 4 is turned to some 

15 extent from the closed position toward the open pos- 
ition (in a state where the first and second position re- 
striction means that will be described later are up- 
wardly separated away from the transparent plate 8 
for the moving documents), the protruded pieces 142 

20 of the document suppressing plate 70 come into con- 
tact with the lower edges of the openings 146 of the 
guide plate 64, and the document suppressing plate 
70 is limited from turning in the clockwise direction in 
Fig. 6. When the document suppressing plate 70 is 

25 urged very reliably due to its own weight in the clock- 
wise direction in Fig. 6, the resilient urging means 148 
may be omitted. 

With reference to Figs. 4 to 6, a position restric- 
tion piece 150a is disposed between the outer arm 

30 portion 1 06a of the support bracket 1 02a and the front 
upright piece 1 36a of the document suppressing plate 
70, and a position restriction piece 150b is disposed 
between the outer arm portion 106b of the support 
bracket 102b and the rear upright piece 136b of the 

35 document suppressing plate 70. When described in 
further detail, circular openings 152a and 152b are 
formed in the upstream portions (left side portions in 
Fig. 6) of the position restriction pieces 150a and 
150b that can be formed of a suitable synthetic resin. 

40 As will be understood from Fig. 5, the shaft member 
110 to which the document suppressing rollers 68 are 
secured extends so as to pass through circular open- 
ings 154a and 154b formed in the outer arm portions 
106a and 106b of support brackets 102a and 102b, 

45 circular openings 156a and 156b formed in the front 
upright piece 136a and rear upright piece 136b of 
document suppressing plate 70, and circular open- 
ings 152a and 152b formed in the position restriction 
pieces 150a and 150b. Suitable bearing members 

50 (not shown) may be disposed, as required, between 
the shaft member 110 and the circular openings 152a, 
152b, 154a, 154b, 156a and 156b. Cylindrical protru- 
sions 158a and 158b that are protruding forward are 
formed at downstream portions (right side portions in 

55 Fig. 6) of the position restriction pieces 150a and 
150b. Circular openings 160a and 160b are formed in 
the front upright piece 136a and in the rear upright 
piece 136b of document suppressing plate 70 so as 
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to correspond to the protrusions 158a and 158b of 
position restriction pieces 150a and 150b. As will be 
comprehended from Fig. 4, the protrusions 158a and 
1 58b of position restriction pieces 150a and 150b are 
inserted in the openings 160a and 160b of the front 5 
upright piece 136a and rear upright piece 136b. Thus, 
the position restriction pieces 150a and 150b are ro- 
tatably mounted on the shaft member 110 together 
with the document suppressing plate 70 as a unitary 
structure. As is clearly shown in Figs. 5 and 6, the 10 
position restriction pieces 150a and 150b have a pair 
of protruded portions 1 62a and 1 64a. as well as a pair 
of protruded portions 162b and 164b that are protrud- 
ing downwardly. The protruded portions 162a and 
162b are constituting the first position restriction 15 
means, and the protruded portions 164a and 164b 
are constituting the second position restriction 
means. The protruded portions 162a and 162b are 
downwardly protruding in substantial alignment with 
the circular openings 152a and 152b (i.e., substantial- 20 
ly in alignment with the shaft member 110) in the up- 
and-down direction, and the lower edges thereof are 
in an arcuate shape that is substantially concentric 
with the circular openings 152a and 152b (i.e., sub- 
stantially coaxially with the shaft member 110). The 25 
protruded portions 164a and 164b are downwardly 
protruding in substantial alignment with the protru- 
sions 158a and 158b in the up-and-down direction, 
and the lower edges thereof are in an arcuate shape 
that is substantially concentric with the protrusions 30 
158a and 158b. As will be comprehended with refer- 
ence to Figs. 4 and 5, the position restriction piece 
1 50b is located on the outside (rear side) of document 
suppressing plate 70 in the width direction, but the 
position restriction piece 1 50a is located on the inside 35 
(rear side) of the front upright piece 1 36a of document 
suppressing plate 70 in the width direction. The pro- 
truded portions 1 62a and 1 64a of the position restric- 
tion piece 150a are downwardly protruding through 
notches formed at the bottom wall 1 28, downstream- 40 
side tilted wail 1 30 and the front ends of upstream-si- 
de tilted wall 132 of document suppressing plate 70. 

As will be understood from a comparison of Fig. 
6 with Fig. 7, when the swing frame 4 is swung from 
the open position to the closed position, the lower 45 
edges of protruded portions 162a, 162b and 164a, 
164b of the pair of position restriction pieces 150a 
and 150b are brought into contact with the upper sur- 
face of the transparent plate 8 for the moving docu- 
ments before the swing frame 4 is brought to the 50 
closed position. While the swing frame 4 is further 
swung toward the closed position after the protruded 
portions 162a and 162b are brought into contact with 
the upper surface of the transparent plate 8 for the 
moving documents, the support brackets 102a and 55 
102b are turned in the clockwise direction in Figs. 6 
and 7 with the turning of the swing frame 4 against the 
resiliently urging action of the resilient urging means 
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126a and 126b. With the turning of the swing frame 
4, furthermore, the document suppressing plate 70 
turns in the counterclockwise direction in Figs. 6 and 
7 against the resiliently urging action of the resilient 
urging means 148. Thus, in a state where the swing 
frame is located at the closed position, the protruded 
portions 162a and 162b of the pair of position restric- 
tion pieces 150a and 150b are brought into contact 
with the upper surface of the transparent plate 8 for 
the moving documents, maintaining a distance, in the 
direction of width, whereby the space G1 (Fig. 8) is re- 
stricted fully precisely and uniformly in the direction 
of width between the transparent plate 8 for the mov- 
ing documents and the document suppressing rollers 
68 secured to the shaft member 110 that is mounted 
on the support brackets 1 02a and 1 02b. Furthermore, 
the protruded portions 164a and 164b of the pair of 
position restriction pieces 150a and 150b are brought 
into contact with the upper surface of the transparent 
plate 8 for the moving documents, maintaining a dis- 
tance, in the direction of width in addition to that the 
protruded portions 162a and 162b of the pair of pos- 
ition restriction pieces 1 50a and 1 50b are brought into 
contact with the upper surface of the transparent 
plate 8 for the moving documents, maintaining a dis- 
tance, in the direction of width, whereby the space G2 
(Fig. 2) is restricted fully precisely and uniformly in 
the direction of width between the transparent plate 
8 for the moving documents and the document sup- 
pressing plate 70 or, particularly, the bottom wall 128 
thereof. 

With reference to Fig. 8, in an ordinary image 
processor a maximum thickness of a sheet-li ke docu- 
ment that can be conveyed by the document conveyer 
means 12 has been set to be about 0.2 mm. In this 
case, according to experiments conducted by the 
present inventors, it is desired that the space G1 be- 
tween the document suppressing roller 68 and the 
transparent plate 8 for the moving documents is from 
0.25 to 0.35 mm and particularly, about 0.30 mm in a 
state where the swing frame 4 is brought to the closed 
position. It is desired that at least the main portion of 
bottom wall 1 28 of document suppressing plate 70 ex- 
tends substantially horizontally along the upper sur- 
face of the transparent plate 8 for the moving docu- 
ments on the upstream side of the document sup- 
pressing rollers 68, and the space G2 between the 
bottom wall 128 of document suppressing plate 70 
and the transparent plate 8 for the moving documents 
is slightly larger than the space G1 between the docu- 
ment suppressing rollers 68 and the transparent plate 
8 for the moving documents, and is from 0.45 to 0.55 
mm and particularly, about 0.50 mm. Tilting angles a 
and p of the upstream-side tilted wall 134 and down- 
stream-side tilted wall 130 of document suppressing 
plate 70 should be from 20 to 40 degrees and partic- 
ularly, about 30 degrees. When the document sup- 
pressing plate 70 is disposed together with the docu- 
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ment suppressing rollers 68, the read reference line 
166 of optical means (not shown) in the document 
reading means 14 should extend on the upper surface 
of the transparent plate 8 for the moving documents 
in the direction of width on the slightly upstream side 
of the document suppressing rollers 68, i.e., in a re- 
gion where the bottom wall 128 of document sup- 
pressing plate 70 exists. 



Claims 

1. An image processor comprising a housing (2) 
having a transparent plate (8) disposed on the up- 
per surface thereof, and a swing frame (4) mount- 
ed on said housing so as to be turned between a 
closed position where it covers said transparent 
plate (8) and an open position where it permits 
said transparent pfate (8) to be exposed; 

said swing frame (4) having a document 
conveyor means (12) for conveying the sheet-like 
documents passing on said transparent plate (8) 
in a state where said swing frame is located at 
said closed position; and 

said document conveyor means (12) in- 
cluding document suppressing rollers (68) which, 
in a state where said swing frame is located at 
said closed position, extend over said transpar- 
ent plate (8) maintaining a space relative thereto 
in the width direction of said transparent plate to 
prevent the documents passing on said transpar- 
ent plate from floating up excessively; wherein 

a pair of support brackets (1 02a t 1 02b) are 
rotatably mounted on a first shaft (94) which is 
mounted on said swing frame (4) and extends in 
the width direction of said transparent plate (8) t 
maintaining a distance in the axial direction there- 
of in a state where said swing frame (4) is at said 
closed position, a second shaft member (110) is 
mounted on said pair of support brackets (102a, 
102b), said second shaft member (110) extend- 
ing in the width direction of said transparent plate 
(8) in a state where said swing frame (4) is at said 
closed position, said document suppressing roll- 
ers (68) being disposed on said second shaft 
member (110); and 

first position restriction means 
(162a, 162b) are disposed in relation to said pair 
of support brackets (102a, 102b), and said first 
portion restriction means (162a, 162b) are 
brought into contact with the upper surface of 
said transparent plate (8) in a state where said 
swing frame (4) is at said closed position thereby 
to restrict the space (G1) between said transpar- 
ent plate (8) and said document suppressing roll- 
ers (68). 

2. An image processor according to claim 1 , where- 



w 



in first resilient urging means (126a,126b) are 
provided to resiliently urge said pair of support 
brackets (102a, 102b) in the direction in which 
said document suppressing rollers (68) approach 
said transparent plate (8), and said first position 
restriction means (162a, 162b) are brought into 
contact with the upper surface of said transpar- 
ent plate (8) due to the resiliently urging action of 
said first resilient urging means (126a, 126b). 



3. An image processor according to claim 1, where- 
in said first resilient urging means are constituted 
by a pair of spring members disposed between 
said pair of support brackets and said swing 

is frame. 

4. An image processor according to claim 1 , where- 
in 

said document conveyor means includes a 

20 document suppressing plate that is rotatably 

mounted on said second shaft member, at least 
a main portion of said document suppressing 
plate extends over said transparent plate, main- 
taining a space relative thereto on the upstream 

25 side of said document suppressing rollers as 

viewed in a direction in which the documents are 
conveyed in a state where said swing frame is lo- 
cated at said closed position thereby to prevent 
the documents passing on said transparent plate 

30 from floating up excessively; and 

a pair of second position restriction means 
(1 64a, 1 64b) are disposed in relation to said docu- 
ment suppressing plate at a distance in the direc- 
tion of width of said transparent plate, and said 

35 first position restriction means (162a,162b) are 

brought into contact with the upper surface of 
said transparent plate and said second position 
restriction means (164a, 164b) are brought into 
contact with the upper surface of said transpar- 

40 ent plate in a state where said swing frame is lo- 

cated at said closed position, thereby to restrict 
the space (G2) between said transparent plate 
and said document suppressing plate. 

45 5. An image processor according to claim 4, where- 
in second resilient urging means (148) are provid- 
ed to resiliently urge said document suppressing 
plate in a manner that the main portion thereof is 
resiliently urged in a direction to approach said 

50 transparent plate, and said second position re- 

striction means (1 64a, 1 64b) are brought into con- 
tact with the upper surface of said transparent 
plate due to the resiliently urging action of said 
second resilient urging means (148). 

55 

6. An image processor according to claim 5, where- 
in said second resilient urging means (148) are 
constituted by a pair of spring members disposed 
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between said document suppressing plate and 
said swing frame at a distance in the width direc- 
tion of said transparent plate. 

7. An image processor according to claim 4, where- 
in a pair of position restricting pieces are dis- 
posed on said document suppressing plate at a 
distance in the width direction of said transparent 
plate, and on each of said pair of position restrict- 
ing pieces are formed a first protruded portion 
that protrudes downwardly nearly in match with 
said second shaft member and a second protrud- 
ing portion located at a distance from said first 
protruded portion on the upstream side as 
viewed in a direction in which the documents are 
conveyed in a state where said swing frame is lo- 
cated at said closed position, said first protruded 
portion constituting said first position restriction 
means and said second protruded portion consti- 
tuting said second position restriction means. 
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ing documents and to read a stationary docu- 
ment placed on said transparent plate for station- 
ary documents. 

12. An image processor according to claim 11, 
wherein said swing frame is rotatably mounted on 
said housing so as to swing on a swing axis which 
extends at a rear portion of said housing in the di- 
rection in which the documents are conveyed, 
along said transparent plate for moving docu- 
ments and the transparent plate for stationary 
documents. 



20 



8. An image processor according to claim 2, where- 
in the space (G1) between said transparent plate 
and said document suppressing rollers restricted 

by said first position restriction means is from 25 
0.25 to 0.35mm, and the space (G2) between 
said transparent plate and said document sup- 
pressing plate restricted by said second position 
restriction means is from 0.45 to 0.55mm. 

30 

9. An image processor according to claim 1 . where- 
in said document suppressing rollers are rotated 
in a direction in which the documents are con- 
veyed, and the peripheral speed of said docu- 
ment suppressing rollers is set to be slightly larg- 35 
er than the document-conveying speed of said 
document conveyor means. 



10. An image processor according to claim 1, where- 
in said document suppressing rollers are mount- 40 
ed in a plural number on said second shaft mem- 
ber at a distance in the axial direction thereof. 



11. An image processor according to claim 1 , where- 
in said transparent plate (8) disposed on the up- 45 
per surface of said housing is a transparent plate 
for moving documents having a relatively small 
size in a direction in which the dc^uments are 
conveyed, and on the upper surface said hous- 
ing is further disposed a transparer. * . ate (1 0) for so 
stationary documents close to san iransparent 
plate (8) for moving documents, ana said swing 
frame that is brought to said closed position cov- 
ers said transparent plate for moving documents 
as well as said transparent plate for stationary 55 
documents and, besides, a document reading 
means is disposed in said housing to read a docu- 
ment conveyed on said transparent plate for mov- 
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(57) An image processor comprising a housing (2) 
having a transparent plate (8) disposed on the upper 
surface thereof, and a swing frame (4) rotatably mount- 
ed on the housing. In the swing frame (4) is disposed a 
document conveyor means (12) which includes docu- 
ment suppressing rollers (68). In a state where the swing 
frame (4) is brought to the closed position, the document 
suppressing rollers (68) extend over the transparent 
plate (8) maintaining a space relative thereto in the width 
direction of the transparent plate (8). A first shaft mem- 
ber (94) is mounted on the swing frame (4), a pair of 
support brackets (102a. 102b) are rotatably mounted on 
the first shaft member at a distance in the axial direction, 
a second shaft member ( 1 1 0) is mounted on the pair of 
support brackets (I02a.102b) to extend in the width di- 
rection of the transparent plate (8) in a state where the 
swing frame (4) is brought to the closed position, and 
the document suppressing rollers (63) are mounted on 
the second shaft member (110). First position restriction 
means (162a. 162b) are disposed in relation to the pair 
of support brackets (I02a,l02b). and are brought into 
contact with the upper surface of the transparent plate 
(8) so as to restrict the space (G1) between the trans- 
parent plate (8) and the document suppressing rollers 
(68). 
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